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Designing a transparent conductor (TC) by use of a potentially non-conventional and 
earth abundant material has become crucial in the optoelectronic industry, as the 
conventionally used tin doped indium oxide (ITO), fluorine doped tin oxide (FTO) and 
aluminium doped zinc oxide (AZO) are expensive, toxic and chemically unstable 
respectively. To this end, here Nb-doped anatase (Nb:TiO2; NTO) is explored and the 
obtained results are compared with those of the undoped anatase (TO) fabricated using 
the same process parameters. Moreover, thickening NTO and TO thin films are 
deposited here on the unheated soda lime glass substrates by using RF magnetron 
sputtering from a single compound target, following which these samples are annealed 
at 2.2×10
-6 mbar for 1 hr and at 550 °C. A range of experimental techniques are then 
used to investigate the microstructure, electronic structure and optoelectronic properties 
of these films, which show strong dependence with respect to the deposition time (t). 
Thickness induced compositional changes is seen in these films, which is found to 
strongly correlate with their electronic structure and optoelectronic properties. Though 
effective Nb doping is found for ~ 198 nm thick NTO film, deposited at t of 4 hr, lowest 
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electrical resistivity (ρ) of 1.15 × 10-2 Ω-cm is obtained for ~ 170 nm thick NTO film, 
deposited at t of 3hr. In addition to lower ρ, higher overall transmittance and optical 
band gap, these films also show higher refractive index and NIR transmittance, unlike 
conventional TCs, properties that are advantageous for optoelectronic applications.  
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